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(54) STORAGE DEVICE USING NON-VOLATILE SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-speed 
storage device for a sector read command in a storage 
device using a non-volatile semiconductor memory such 
as a flush memory. 

SOLUTION: Sector data that are not read by a host 
computer 2 are also stored into a data buffer 13. When 
the host computer 2 successively reads the sector data, 
the data transmission time from a flush memory 1 7 can 
be reduced since the sector data have already been 
stored in the data buffer 13, thus achieving a high-speed 
sector read. 
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r-^^;77 1 3 0>rtS*:*-**o 0 9 9 id, 

@5C^tt^^7K^SA (4n + 3) 0>fe**7* 
-**>R*ttiL0>flL ^l:^h^ytW2lcJ; 
St^7K^SA (4n + 4) <7?ir * * r - * <£>§c 
*UU^*ffc|C»£feUfc»*, t^7KMSA (4 
n + 4) <0^9 9 s f-9\%mz s f-9^yy r 1 3Kft 
tt$ftTV50>-e, 777^^^!)i7^M 

[00 6 0] rO<ki>l^ hnVtfa-* 2#R*. 
ttitir^^7-^^TO7-^^777 1 3KtyftLT 

*x~*fc#i-579yS'a;* j * , j 1 7a»fef , -*'<5' 

[00 6 1 ] RK, *«Wfc^ttSffio3ll6«^ov^ 
Tv 11 0Srffl^TR9H-*o 

[0 0 6 2] 4Tx ffltlO 1M*5^T\ /t^F^y 
30 t°a-* 2ll N PCMC 1 A^XfcffifflLT, H?*? 
y-h^-ryKlj *77y^^!J^-Pl|:fS 

Os t^^h'^SA (4n+l) *o£X*SA (4n 
+ 2) oroO-fe^^^-^OSJ^ttlLSr^p^feOs 
^vK-e*>5. H4^ttWiBI«K:, H?** 

II-K3WK1J £§#&^CI3\ 7-^<^77l 
3^^ N t^7K^^SA (4n + l) &£tJ<SA 
(4n+2) COZlo^-fe**^ — *(4tttt$ixTV^l^ 

40 [0 0 6 3] Ell Ofi, gl4iC^-r*W^>'^t— h 

tmim-x-&z>o fc*fu ^^v^ s ^^=^-92\z^ 

1~Zt-9 • U7^«iM5^^;^\ B4-ett 
t^7K^SA (4n+l) 0±99f T -9&7*- 
9'<yyy l 3(c:^^tLfciE^T^o^:^ x HOT* 
ri-fe**7Kl/^SA (4n + l) frhSA (4n + 
3) <DE.-o±9 97 f -9tf J r-9'<yy7 l 3(c£3IS 

(k) ^o^7-^«IJil^l:, 
tr^-* 2(07 f -*teiS* ? B8fe**i6. 
50 [006 4] CtilcJ:^, 77r/^^H7i7- 
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[00 6 5] ttz, m 1 QVt-i i^^^^-hVTjk-r 
ir?*T Kl^SA (4n + l) $>J;0'SA (4n + 
1) <D±???-f><Dlfc?t.mi,<D'&\Z- y -t?$TY\s* 
SA (4n + 3) (7>ir^^x-^(7)SS^tfcjL^%^L^ 

f vis*/*)) 1 7^bf-^^777 1 3^<OfegB# 

[0 0 6 6] £<bi^ *^^iC^o^5ffiO^«RJ^01 
1 £fflV>Tifc$-f 6 0 

[00 6 7] £T N «fW t 2 0 1 K*5Vvr> JT^hay 
2 «\ PCMCIA^SrflWlt, Rr£* 

iitr. Mr** y-K^VKlJ tt, Hl4t(^-T-& 
0, t^^TK^SA (4n+l) fccfctfSA (4 n 
+ 2) H 0(7)-ir ^ ^x—^ CO I^^aj L$rtT 0 tztiXD^ 
WK-e*6. B4-e©HWi:R|«^ fir** 

!l-K3^yKlj £SF#i&A,fcT* % r~^^^7rl 
3fctt % t^TK^SA (4n + l) &<fctfSA 
(4n + 2) <0Zo<0ir^^7 f ^^li»a , J*ttT^*V> 

[0 0 6 8] mi i tii, H4to r^^^v-^y-K 

3 J *75yi/a^*y 1 7KH8fT LTV*6 (fflt2 
0 2) 0 r75y^a y- K = ^> K3J tt, 77r> 
7<n>7v y$T K^BA (k) (O^p 

[0 0 6 9] f^fiflt 2 0 41:^^ t^7K^S 
A (4 n + 1) <0-t9*7 ! ~ZifiJ ! —9'<y7 7 1 3 

6t^7K^SA (4n + l) flttr^r^Wfifc 
*UU*Bltt+6 D B4iB**4ttfl£*fT3. 40 
[0 0 7 0] BB l i<7)^^^^-Y-ht^t 
t^7K^SA (4n+l) fcil^SA (4n + 
1) <0-fc**x — *<Ott*ffiLW»lc % t^TK^ 
SA (4n + 3) Oir^^7 f --^(DR^fflU^3BtLfc 
»*, lasiPl-*^^^ hi**. Lfcrt< 

W7 f -^/<y77 1 3«C»JftLT*5< Ciir«fc>K * 

9yS/a>*s; 1 7^?>7 f -^;<^77 1 3^<Dte2tl5 
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[0 0 7 l]ffc WSWldfctt 5ffcOH*£0iIS:@ 1 
2 £ffl^THftW1--5o 

[00 7 2] i1\ firlH t301 d*5^t\ h n y 

e»-^2tt, pcMciA^^ttfflu, r-t** 
y-K=^>Ku kik## 
r-fe^^y-Ka-^^Ku i*. B4im-T-fc 

9 N t^^7K^SA (4n + l) fcitfSA (4 n 
+ 2) OHoco-t 9 tf>K^ffi L£fir 5 

wKT-fo-5 0 *fc, H4-CORW^RI«*c % Rr** 
!l-K3v>Klj «r»#i&*/*», r-^^77 1 
3Ktt % t^^7Kl/^SA (4n+l) $3£tfSA 
(4n + 2) ^rofiO-fe^^r-^^ft^$^TV>^^ 

[0 0 7 3] Ell "Ctt, (§1 1 0V<D r77y*/a»- 
K^-^y K 1 J r7?j;'>a!)-K^K 
3j ^77 ^ v^^ey i 7«c3gfir Ltva Mm t 3 
02) fl r77y^^y-K^^yK3j 77r> 

^^*y 1 7<D?v?y?T Kl/^BA (k) 0>7uyf 
7 f ->tiT7 f -?/<y77 1 3ldB$t2»3TyKT 

[0 0 7 4] SBt 3 0 suijavvc* -fe**T Kvxs 
A (4n) ^feSA Un + 3) 0>i? * ***7 f — 
^^77 1 3ME&&*X&i, k 

^BHt 3 0 6Ht^^7K^SA (4n+l) 0 

[00 7 5] 4fc, Hi 2CO^-T ^ >^f"V- hTv^-r 
t^?7K^SA (4n+l) ftWSA (4n + 

i) <n<z?#7 i -?<nmfrttlL<o&\z s tttTYv* 

SA (4n+3) (Dt^^f-^^ffll«tU: 
W-*/<y 77 1 3K»«UT*i< i t KJ: 9 , * 

[0076] s *>ic N b 1 1 ±t5B 1 2 ri±, tti-e 

Lco^Jc N t^>7K^SA (4n) o-tr^^r-^ 

(4 n) (D^tfT — f^fti-Z?? y 1 7 

Ait,?*— ?/<?7 r i 3^wtejS^mSrA^t±-l?ni 

fk«rB5wti«-C*5 B . 
[0 0 7 7] 
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[01] *««l^-3M«ft^E««jt(D«rii*r»1- 
[■2] *»««>IE«itB«)«a*«*r*i-7D-^+ 
[13] 1 7 0*|ja«t:*+B-C*) 

So 

[04] IE«»«^bw^^^x-^^B6^aiLSr^'t- 
[05] fElSISS^b^-fe^^x-^OfllS^taLSr^l- 
[16] *>5HR|i:*5lt5f-?^y77l 3(0^ 
[07] *>5*IBKi3.»t*7*-?/<y7T 1 3©ft«W 

[08] fcsfcmfcjsita?*— >'<y77 1 3«>rt*o 

-«tr3H-B"C*>5. 

[09] *5i*Bmsf-^^y7r 1 3©rtS(^ 
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[010] E«*«^fe©-fe^^r-^(0«^aiLSr* 
[Bill 1E«««^fc<0-fe^^T — ^(Ott^tUL*^ 
[Bl 2] B«»«d»&©1r^*7 f -*«)K*fflt*:* 
[B 1 3] *«W^>E«3S*o-fe^ ^ y - Kaa^w* 
[014] *«K<&KftgS<&-fc* * y - KftM^M* 

l-75yS/a^*!)*^K (f£ttS£ut) % 2-*^h 

(PC?) , n-*^h^y#7x-^ 

SB, 12-f"^^y77a»l 13-7-^7 7 
7 s 1 5-777^>f ^7i- 16-^^ 
P=aVtfa — * (-r-fny) , 17-777^^ 
2 1-PCMCIA^ 105"^3>/^ 
1 0 6-777^^o 
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